This work demonstrates the Electromagnetic interference shielding(EMI) & corrosion resistance of conducting polyaniline (PANI)-Magnetic nanoparticles like Ni ferrite and Fe3O4 composite was investigated and this study shows that efficient and lightweight polymer film materials.The EMI shielding effectiveness was analyzed in the X-band (8.2-12.4GHz), among this composite Ni ferrite shows better corrosion resistance and shielding effectiveness (10dB).
Introduction
The Electromagnetic interference is the serious effect caused by the interference of current induced by electric and magnetic fields, from nearby electrical circuitry [4] . The increasing interference between electronic devices is a major problem in the manufacturing and testing of electronic devices, antennas, and defense. In recent year EMI is the 4 th major source of pollution apart from the air, water, noise. Shielding effectiveness of metallicenclosures is not infinite; because the conductivity of all metals is finite [11] .The metal-based materials have been widely used toreduce EMI. However, they have been suffered by the disadvantages of heavy weight and easy corrosion which restricted the wide use of these materials and they just reflected the microwave resulting in the secondary interference [7] .
With the increasing use of electronic productsand telecommunication equipment, electromagnetic interference (EMI) has become a major problem, as it reduces the life time and efficiency of the instruments [9] . The structural characterization are analyzed by using theXRD, Surface morphological studies have been made by using Scanning electron microscope (SEM) and Atomic force microscope (AFM). EMI shielding effectiveness was analyzed by using the Vector Network analyzer (VNA).
Experimental Details Preparation of Ni ferrite nanoparticles by Sol-Gel method.
Ni ferrite is prepared by Sol-gel method using the precursor nickel, zinc, copper, iron nitrates. The nitrates are taken in the ratio of Ni0.65Zn0.35Cu0.1Fe1.9O4were weighed according to the required proportion and dissolved in deionized water. Then PVA (polyvinyl alcohol) was added and the molar ratio to the metal ions to PVA ratio was maintained at 1:2 phase separations was observed. That mixture was heated about 70°C with continuous stirring and heating, the PVA get dissolves completely and transparent brown solution was obtained. The solution was evaporated at 70°C until a sol obtained, and the resulting sol was heated at 90°C for 24 h to allow the solution dried gel formation. The dried gel was grounded and annealed at a temperature of 800°C for 2h in the air [1] .
Preparation of Fe3O4.
Ferro fluid was prepared by wet chemical method using the precursor i.e. iron powder and ferric chloride. 0.1117 gram of iron powder and 5ml of concentrated hydrochloric acid were mixed and heated in hot plate. The resulting green powder was mixed with 1 ml of distilled water. To that, 1.08 gram of Ferric chloride and 4 ml of distilled water was added. Add magnetic stirring bar and begin stirring. Continue the stirring throughout the slow addition of 3 ml of ammonia solution for a period of 5 minutes. After an initial brown precipitate, a black precipitate was formed. Turn off the stirrer and immediately use a strong magnet to remove the stirring bar from the beaker. Allow sometime to settle the magnetite particle discard the liquid. To speed up the settling process, put magnet under the container. Rinse again and again with water.
Preparation of Silver Nanoparticles.
The silver nanoparticles were synthesized by chemical reduction method. This was confirmed by UV-Vis spectroscopy. The Sodium borohydride (0.07566g) in 30ml water was added drop wise to the solution containing AgNo3 in 2ml of water continuously stirred and dried in open air to attain silver nanoparticles.
Polymer film preparation.
PVA powder of 0.25 gram was heated with 25ml of distilled water until it gets fully dissolved resulting in PVA solution. To this, 0.1 gram of nanoparticles (Ni ferrite/Fe3O4) was mixed in hot condition. The mixture is agitated using probe type sonicator for 15 minutes.
Results and Discussion

FT-IR analysis.
The IR spectra of pure Ni ferrite nanoparticle in shown in (Fig. 1) show a characteristic of corresponding O-H group of free and absorbed water band at 3362.89cm -1 [1] . When the gel is annealed at 800°C the intensities for the bands corresponding to O-H group decrease drastically; this can be described to the loss of the residual water and the decomposition of PVA in the dried gel.
Fig.1, FT-IR spectra for Ni ferrite dried gel
The new band at 1437 cm -1 is the stretching mode of C-O-C group, indicating the dehydration from O-H group in PVA and the formation of C-O-C group. The two strong absorption bands that appear at 525 and 429 cm -1 are the characteristic bands of Ni0.65Zn0.35Cu0.1Fe1.9O4ferrite, revealing the formation of Ni-Zn-Cu ferrite at 800°C. When the annealing temperature is elevated to 800°C, the band corresponding to C-O-C group almost disappears, indicating the further elimination of organic substance in (Fig. 2) . UV-VIS analysis. (Fig. 3) is used to analyze the silver nanoparticles using UV-Visible analysis. The exact peak around 420cm -1 was confirmed that the synthesized particle was pure silver. SEM analysis reveals the details about the particle size and morphology of the Ni Ferrite powders. Figure 4 (a &b) shows the SEM image of synthesized Ni ferrite dried and annealed state.The morphology showed agglomerated state of the spherical particles. Figure 4(a) shows the dried Ni ferrite gel and it shows large particles 500nm than the annealed gel 100nm.The size of Ni ferrite is decreased after annealing of the sample at 800ºC.The average diameter of the particles was found in the range of 100nm. AFM analysis.The AFM 3D image of nano particles loaded polymer film (Fig, 8) . From this AFM image the morphology of nanoparticles loaded film is characterized. The particles are uniformly dispersed with average diameter of 150nm 
Weight loss method
The HCl is used as etchant for Corrosion measurement. Corrosion effects are analysed for two concentrations. They are 0. 1 Table 2 with increasing PANI content the corrosion loss is increased in 0.1 N HCl itself. When the PANI content of the film is 0.07 gm with 0.05gm of Ni ferrite it shows that the corrosion loss of 0.0112 gm in 0.1N is observed. Among the three films, Table 2&3 it is noticed that the corrosion loss is decreasing from 0.0112 to 0.0037 and hence the corrosion loss is decreased by increasing Ni ferrite content. By increasing Ni ferrite content the corrosion resistance is also increasing. But for Fe3O4 there is a more corrosion when compared with Ni ferrite film. So Ni ferrite is the best material for corrosion resistance for this analysis. 
Potentio dynamic polarization curve
Potentio dynamic polarization curve were obtained by using electrochemical work station, to evaluate the corrosion effect of polymer film. This effect was analyzed by the polymer film in 3.5 wt. % NaCl at room temperature. (Fig,9) shows the icorr (corrosion current density) and Ecorr (Corrosion potential) were calculated from the tafel slope and the values are tabulated as shown in table 5. In this curve the anodic side is an active reaction and cathodic side is an oxygen reduction reaction. The Corrosion rate is directly proportional to the Corrosion current density Icorr; Here Ni ferrite shows the better corrosion resistance (-5.6 A) compared to ferro fluid film.
EMI shielding effectiveness
EMI shielding effectiveness was measured in decibels (dB). It is the ratio between incident and transmitted power; it was calculated using the Vector Network analyzer (VNA). 
Summary / Conclusions
The Ni Ferrite based PANI film shows better corrosion resistance and EMI SE compared to Ferro fluid film. The EMI SE of Ni ferrite is 10 dB, the result confirm the Ni ferrite having better shielding effectiveness and light weight polymer film so it's easy to process as a enclosures for electronic devices.
